The first objective of this study was to determine yield losses from defoliation during the seed filling period that simulated the defoliation pattern of soybean rust; that is, defoliation from the bottom of the canopy up. The research is warranted because no previous study has examined lower-canopy defoliation throughout the seed filling period. A second objective was to determine defoliation effects on seed number per area, seed size, total dry matter at R7, and harvest index. A third objective was to determine the relative accuracies of leaf area index and light interception as criteria for defoliation-induced yield loss.
Understanding how defoliation affects soybean [Glycine max, (L.) Merr.] yield during the seed filling period will aid in making management recommendations for control of stresses that reduce yield through defoliation and/or impaired photosynthetic activity of intact leaves (reduced effective leaf area index). Because previous research has studied defoliation effects at only a few specific stages of seed filling, our objective was to gain a greater understanding of the mechanisms for yield reduction with defoliation at various stages across the seed filling period. Defoliations were conducted from the bottom of the canopy up to mimic the progress of soybean rust. Two experiments, one in Kentucky (38 o N Lat) and the other in Louisiana (30 o N Lat), were conducted in randomized complete block designs in split-split plot arrangements with four replications. Main plots were two cultivars, split plots were defoliation timings at weekly intervals during seed filling, and split-split plots were defoliation levels of 0%, 33%, 66%, and 100% leaf removal. Data were obtained on yield and several growth dynamic and yield component factors. Defoliation-induced yield losses corresponded more closely with % light interception reductions that % leaf area reductions. During the R5-R6 period, defoliation had to be great enough to reduce light interception by 20% before significant yield loss occurred. Greater yield losses resulted as light interception was further depressed. At late seed filling (R6.7 or later), significant yield losses only occurred with total defoliation. ). **,**** F-value is significant at the 0.01 and 0.0001 probability levels, respectively. 
Total Defoliations
Relative yield loss for 100% defoliation vs. control was regressed against developmental stage within the Kentucky and Louisiana locations; resulting in highly correlated negative linear relationships (R 2 =0.95-0.99). These regression relationships were homogenous across locations and therefore the data were pooled into a single negative linear relationship (Fig. 1) 
Partial and Total Defoliations
Partial defoliations did not give consistent results across sites. Results were therefore analyzed through effects on light interception, leaf area reductions, and leaf area remaining after defoliation. Within each site, relative yield loss (% yield loss vs. control), relative light interception reduction, percent defoliation, and leaf area index remaining after defoliation were averaged across the R5-R6 period (the period during which most significant yield losses from partial defoliation occurred). Across sites, relative yield loss was very closely linked to relative light interception reduction (R 2 =1.0) in a quadratic response (Fig. 2) . Relative yield loss was also significantly related to percent defoliation (R 2 =0.87) in a positive linear relationship (Fig. 3) and to leaf area index remaining after defoliation in a negative linear relationship (Fig. 4) 
